METHODS AND DEVICES FOR RECORDING CHANGES IN 
VISUAL STIMULI OBSERVED THROUGH BROWSER-BASED 

INTERFACES 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is a related to and claims priority from pending 
Provisional, U.S. Patent Application serial no. (60/190,430) entitled 
"METHOD AND APPARATUS FOR RECORDING CHANGES IN 
VISUAL STIMULI OBSERVED THROUGH BROWSER-BASED 
INTERFACES", by Crain, et al, filed March 17, 2000. In addition, this 
application is related to co-pending U.S. Patent Application No. ( / ) , 
entitled "METHODS AND DEVICES FOR RECONSTRUCTING VISUAL 
STIMULI OBSERVED THROUGH BROWSER-BASED INTERFACES 
OVER TIME by Crain, et al, filed on March 19, 2001, which is 
incorporated by reference herein in its entirety. 

BACKGROUND 
Technical Field 

The present invention relates generally to computer systems, and 
browser-based interfaces used to display online-content to a user. More 
specifically, the invention relates to methods and devices for identifying and 
recording parameters that relate to visual stimuli displayed to a user through 
browser-based interfaces. 

Problem Statement 

As near instant access to information through the information-browser 
model becomes a mainstay of global commerce, increased attention is being 
focused on the usability and clarity of purpose of online-content as it is 
displayed to a user. Being able to record the visual stimuli that is being 
presented to the user at any given time enables the study of how users react to 
that stimuli. Accordingly, the ability to accurately and efficiently record 
online-content is becoming a critical goal the a content design process. 
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One barrier to studying the visual stimuli people observe while 
interacting with on-line content though a browser is the inflexibility of the 
browser interface itself. It is known that online-content contains a variety of 
textual and binary (typically encompassing graphics) data that is interpreted by 
a browser and displayed to a user. The manner in which this content is 
displayed is not only dependent on the type of browser being used, but also the 
environmental context in which the browser is being used. For example, a 
web page that appears one way when displayed in a Microsoft based browser 
will appear entirely different when displayed in a Netscape based browser. 

A number of technologies exist that can produce a transactional record 
of the actual network address of online-content viewed by a user (such as an 
Internet Uniform Resource Locator or URL), and that this content can be 
revisited thereby recreating the general user interface experience. However, 
given the complexity in how online-content can actually be displayed to a user 
through a browser-based interface, those wishing to recreate the user's 
interface experience by reconstructing what visual stimuli was visible at any 
specific point in time for the purposes of real-time or post-analysis have few 
options available. Therefore, it is desired to have a system that enables the re- 
creation of the visual stimuli actually viewed by a user of a browser-interface. 
Unfortunately, available systems fail to provide adequate solutions. 

One approach is to generalize usage parameters using standards such 
as browser version and manufacturer, operating system version and 
manufacturer, and display size and aspect ratio (resolution expressed in terms 
of the visible horizontal and vertical pixels). One deficiency in this approach 
is that it does not take into consideration many of the technical parameters that 
significantly impact visual stimuli. Another deficiency in this approach is that 
it does not provide for a method of maintaining reconstructable data 
representative of visual stimuli. 
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Another approach is to present the user with a "fixed" set of parameters 
in a controlled environment with the specific purpose of gathering usage 
information for post-exposure analysis, such as in a usability laboratory. One 
deficiency in this approach is that it does not afford the user a "natural" 
interface experience that is representative of a real-world environment. In 
such a real-world environment, the user would normally have absolute control 
over the size and position of the browser window and horizontal and/or 
vertical offset of the online-content displayed within that window. As with 
other conventional approaches, specific limiting standards are imposed on a 
user rather than simply recording technical parameters as the user interacts 
with the online-content. Accordingly, there is a need for methods and devices 
for identifying and recording information regarding visual stimuli as the visual 
stimuli is presented to users while interacting with online-content. 
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SUMMARY OF THE INVENTION 

The present invention provides technical advantages to the problems 
encountered when attempting to accurately reconstruct visual stimuli being 
displayed to a user as they interact with online-content, typically through a 
browser interface. In one embodiment, the invention provides for the browser 
to maintain a record of selected technical parameters and relevant data that 
may impact the manner in which online-content is being displayed to the user, 
taking into consideration the current context in which the browser is being 
operated. 

In one embodiment, the invention is a device for interpreting specific 
events as reported from a browser interface. The events are recorded in a 
selected format and syntax to form a primary index of events and related 
outcomes which comprise the user's interface experience. In operation, the 
devices detects events as detected at the browser interface. Next, the devices 
identifies, categorizes, and filters detected events as to their relevance to the 
visual stimuli being presented to the user. The devices then assigns a unique 
identifier, preferably in the form of an alphanumeric string, to each relevant 
event. Furthermore, the devices records selected events into a log (along with 
their categorization), a unique identifier, and the time in which the event 
occurred. 

In another embodiment, the invention is a method for identifying 
events and related parameters that impact visual stimuli being displayed to a 
user as the user interacts with online-content, preferably using a browser 
interface. The method compares preferably categorized events against known 
event categories (known event categories are known to cause a specific change 
in the visual stimuli displayed to a user). Next, the method triggers an 
apparatus to record relevant parameters that have changed as a result of the 
event. 
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Yet another embodiment is a device that records changes in parameters 
that may impact the visual stimuli. The device performs readings of several 
parameters, including the horizontal position, vertical position, and size of 
each instance of a browser window currently being displayed, along with the 
network address, horizontal offset, and vertical offset of online-content current 
being displayed within each browser window. Next, the device records these 
parameters in a log file in such a manner that they are related to the original 
event, preferably by using an unique identifier associated with the original 
event. 

The methods may be embodied as manufactured devices. For 
example, the methods may be placed on a computer readable medium, such as 
a computer diskette, CD ROM, or other memory device. In addition, the 
methods may be placed in a computer memory or hard-written onto a 
processor to enable a general computing device to be transformed into a 
specific computing machine, or specific system. A computer system may be 
set up as a network capable of executing any of the methods. One such 
network could be the internet, and the network could employ an application 
service provider. In addition, the invention may be embodied as one or more 
data signals that transform a general network into a task-specific network (or, 
task specific distributed machine). 

Of course, other features and embodiments of the invention will be 
apparent to those of ordinary skill in the art. After reading the specification, 
and the detailed description of the exemplary embodiment, these persons will 
recognize that similar results can be achieved in not dissimilar ways. 
Accordingly, the detailed description is provided as an example of the best 
mode of the invention, and it should be understood that the invention is not 
limited by the detailed description. Accordingly, the invention should be read 
as being limited only by the claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



Various aspects of the invention, as well as an embodiment, are better 
understood by reference to the following detailed description. To better 
understand the invention, the detailed description should be read in 
conjunction with the drawings in which: 

Figure 1 illustrates components of a browser-based interface system; 

Fig. 2b is a time-line illustrating some selected sampled parameters; 

Fig. 3 provides a block-flow diagram of a method for recording events 
and subsequent changes in visual stimuli; 

Fig. 3b illustrates a preferred embodiment of a relational block 
diagram of a system of the invention; 

Fig. 3c illustrates an alternative embodiment of a relational block 
diagram of a system of the invention; 

Fig. 3d illustrates an alternative embodiment of a relational block 
diagram of a system of the invention; 

Fig. 4 illustrates a browser perspective of a display algorithm; 

Fig. 4b is a block-flow diagram of a display algorithm; 

Fig. 5 illustrates a method for determining an area of child web pages 
that is displayed within a browser window; 

Fig. 5b illustrates a content algorithm; 

Fig. 6 illustrates a method, used to determine the size and two- 
dimensional location of multiple child windows; 

Fig. 6b is a flow-diagram of an offset algorithm; 
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Fig. 7 illustrates a hierarchical structure implemented by a method for 
organizing and storing measurements of parameters and other data; and 

Fig. 7b is a flow-diagram of an organization algorithm 700. 
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DETAILED DESCRIPTION OF A BEST MODE 



The present invention provides methods and devices to identify and 
record parameters that may relate to visual stimuli displayed to a user as they 
interact with online-content using a browser-based interface. 

Interpretative Considerations 

When reading this section (Detailed Description of a Best Mode, 
which describes an exemplary embodiment of the best mode of the invention, 
hereinafter "exemplary embodiment"), one should keep in mind several 
points. First, the following exemplary embodiment is what the inventor 
believes to be the best mode for practicing the invention at the time this patent 
was filed. Thus, since one of ordinary skill in the art may recognize from the 
following exemplary embodiment that substantially equivalent structures or 
substantially equivalent acts may be used to achieve the same results in 
exactly the same way, or to achieve the same results in a not dissimilar way, 
the following exemplary embodiment should not be interpreted as limiting the 
invention to one embodiment. 

Likewise, individual aspects (sometimes called species) of the 
invention are provided as examples, and, accordingly, one of ordinary skill in 
the art may recognize from a following exemplary structure (or a following 
exemplary act) that a substantially equivalent structure or substantially 
equivalent act may be used to either achieve the same results in substantially 
the same way, or to achieve the same results in a not dissimilar way. 

Accordingly, the discussion of a species (or a specific item) invokes 
the genus, (the class of items) to which that species belongs as well as related 
species in that genus. Likewise, the recitation of a genus invokes the species 
known in the art. Furthermore, it is recognized that as technology develops, a 
number of additional alternatives to achieve an aspect of the invention may 
arise. Such advances are hereby incorporated within their respective genus, 
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and should be recognized as being functionally equivalent or structurally 
equivalent to the aspect shown or described. 

Second, the only essential aspects of the invention are identified by the 
claims. Thus, aspects of the invention, including elements, acts, functions, 
and relationships (shown or described) should not be interpreted as being 
essential unless they are explicitly described and identified as being essential. 
Third, a function or an act should be interpreted as incorporating all modes of 
doing that function or act, unless otherwise explicitly stated (for example, one 
recognizes that "tacking" may be done by nailing, stapling, gluing, hot 
gunning, riveting, etc., and so a use of the word tacking invokes stapling, 
gluing, etc., and all other modes of that word and similar words, such as 
"attaching"). Fourth, unless explicitly stated otherwise, conjunctive words 
(such as "or", "and", "including", or "comprising" for example) should be 
interpreted in the inclusive, not the exclusive, sense. Fifth, the words "means" 
and "step" are provided to facilitate the reader's understanding of the 
invention and do not mean "means" or "step" as defined in §1 12, paragraph 6 
of 35 U.S.C., unless used as "means for -functioning-" or "step for - 
functioning-" in the Claims section. 

Computer Systems as Software Platforms 

A computer system (or, system) typically includes hardware capable of 
executing machine-readable instructions, as well as the software for executing 
acts (typically machine-readable instructions) that produce a desired result. In 
addition, a computer system may include hybrids of hardware and software, as 
well as computer sub-systems. 

Hardware generally includes processor-capable platforms, such as 
client-machines (also known as personal computers or servers), and hand-held 
processing devices (such as smart phones, personal digital assistants (PDAs), 
or personal computing devices (PCDs), for example. Furthermore, hardware 
typically includes any physical devices that are capable of storing machine- 
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readable instructions, such as memory or other data storage devices. Other 
forms of hardware include hardware sub-systems, including transfer devices 
such as modems, modem cards, ports, and port cards, for example. The way 
hardware is organized within a system is known as the system's architecture 
(discussed below). 

Software includes machine code stored in memory, such as RAM or 
ROM, or machine code stored on devices (such as floppy disks, or a CD 
ROM, for example). Software may include executable code, an operating 
system, or source or object code, for example. In addition, software 
encompasses any set of instructions capable of being executed in a client 
machine or server — and, in this form, is often called a program or executable 
code. 

Programs often execute in portions of code at a time. These portions of 
code are sometimes called modules or code-segments. Often, but not always, 
these code segments are identified by a particular function that they perform. 
For example, a counting module (or "counting code segment") may monitor 
the value of a variable. Furthermore, the execution of a code segment or 
module is sometimes called an act. Accordingly, software may be used to 
perform a method which comprises acts. In the present discussion, sometimes 
acts are referred to as steps to help the reader more completely understand the 
exemplary embodiment. 

Software also includes description code. Description code specifies 
variable values and uses these values to define attributes for a display, such as 
the placement and color of an item on a displayed page. For example, the 
Hypertext Transfer Protocol (HTTP) is the software used to enable the Internet 
and is a description software language. 

Hybrids (combinations of software and hardware) are becoming more 
common as devices for providing enhanced functionality and performance to 
computer systems. A hybrid is created when traditionally software functions 
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are directly manufactured into a silicon chip — this is possible since software 
may be assembled and compiled into ones and zeros, and, similarly, ones and 
zeros can be represented directly in silicon. Typically, the hybrid 
(manufactured hardware) functions are designed to operate seamlessly with 
software. Accordingly, it should be understood that hybrids and other 
combinations of hardware and software are also included within the definition 
of a computer system and are thus envisioned by the invention as possible 
equivalent structures and equivalent methods. 

Computer sub-systems are combinations of hardware or software (or 
hybrids) that perform some specific task. For example, one computer sub- 
system is a soundcard. A soundcard provides hardware connections, memory, 
and hardware devices for enabling sounds to be produced and recorded by a 
computer system. Likewise, a soundcard may also include software needed to 
enable a computer system to "see" the soundcard, recognize the soundcard, 
and drive the soundcard. 

Sometimes the methods of the invention may be practiced by placing 
the invention on a computer-readable medium. Computer-readable mediums 
include passive data storage, such as a random access memory (RAM) as well 
as semi-permanent data storage such as a compact disk read only memory 
(CD-ROM). In addition, the invention may be embodied in the RAM of a 
computer and effectively transform a standard computer into a new specific 
computing machine. 

Data structures are defined organizations of data and enable an 
embodiment of the invention. For example, a data structure may provide an 
organization of data, or an organization of executable code (executable 
software). Furthermore, data signals are carried across transmission mediums 
and store and transport various data structures, and, thus, may be used to 
transport the invention. It should be noted in the following discussion that acts 
with like names are performed in like manners, unless otherwise stated. 
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Description of the Drawings 

Illustrative Architecture 

Many persons are familiar with the way a computer network is set 
up — the way a computer network is set up is technically referred to as a 
network architecture. Figure 1 illustrates a specific form of a network 
architecture, which is a browser-interface architecture 100 configured to 
support the invention across a network 120. A user 115 interacts with online- 
content by issuing requests and receiving data using a browser-interface 200, 
via a host computer 130. A browser-interface 200 interprets, renders, and 
presents information to the user 115 in the form of visual stimuli. Common 
browser interfaces include monitors, audio speakers, keyboards, microphones, 
a mouse, and other forms of audio/visual input or output, as well as other 
forms of data input. Common host computers include computing machines 
that operate using network software, as well as Windows, Sun, and Microsoft 
operating system, for example. 

The invention operates in conjunction with the browser-interface 200 
to detect events that may cause changes in the parameters (or "technical 
parameters", in the form of data) that may impact the visual stimuli being 
displayed to the user 115. The invention then records those parameters that 
are relevant to the immediate visual stimuli being displayed to the user 1 15 in 
a predetermined format to a data storage device 140. The data storage device 
140 may be local to or remote from computer 110. In addition, common data 
storage devices include, for example, cashed memory devices, as well as 
electrical and photonic storage devices. The lightening bolt between the user 
115 and the computer 110 represents user-based eye position feedback that 
provides data regarding the position on the browser interface 200 a user's eyes 
are looking at, as well as information about the user's eyes, such as pupil 
dilation. 
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Recording Visual Stimuli 

Accordingly Fig. 2 shows a process of recording multiple data streams 
from a browser interface as they occur over time as a recording algorithm 210. 
The recording algorithm 210 begins with a detect visual event act 220 in 
which the recording algorithm 210, which may be operating directly in the 
browser software, detects an event that may change a visual stimuli observed 
by a user. Next, the recording algorithm 210 verifies that the event detected 
actually impacts what the user sees at the browser interface 200 in a verify 
visual parameter act 230. Then, if it is verified in the verify visual parameter 
act 230 that the event does in fact change the visual display at the browser 
interface, then, in a record visual parameter act 240, the event is recorded to 
the data storage device 140 as described below. 

FIG. 2b illustrates parameter sampling and recording in a time-line 
format. The browser-interface 200 is configured herein to record information 
in accordance with the timeline (in milliseconds). Time is illustrated on the 
horizontal axis. Time shown herein is non-discrete, meaning that the time 
between each of the samples illustrated in Fig. 2b are not necessarily uniform, 
nor are they equally spaced in time, nor are they necessarily time-dependent 
events. The vertical axis is a non-unit based axis, and is used to illustrate 
parameters that may be monitored or recorded. 

In one embodiment, the timeline begins when the browser-interface 
200 initiates a first request and begins displaying visual stimuli to the user. As 
illustrated, a variety of technical parameters and data are recorded as streams 
in accordance with this timeline, as the browser-interface 200 detects new 
events (typically, as the user interacts with online-content). Parameters and 
other data that are recorded in accordance with this timeline may include 
events, the immediate size and two-dimensional position of the browser 
window, the network address of all online-content immediately displayed 
within the browser window (address), the two-dimensional offset of the 
online-content as it is displayed within the browser window (offset), the two- 
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dimensional position of the pointing device (pointer), the textual and binary 
objects systemically displayed within each browser window (window content), 
a graphical image of the online content as it is immediately displayed within 
the browser window, a graphical image of the entire field of online-content 
available in its native size and aspect ratio (as would be displayed if the user 
were to scroll either horizontally or vertically within the browser window), 
and an inventory of all objects which comprise the online content and their 
two-dimensional position within the browser window. Other parameters that 
may be recorded include the user's eye position with respect to the browser 
interface 200 and eye dilation (eye position), size and position of a parent 
window (parent — discussed later), as well as size and display information 
regarding a child window (child — discussed later). One skilled in the art will 
understand that additional parameters relevant to the immediate visual stimuli 
being displayed to the user may be obtainable by the browser-interface or the 
device on which the browser is being operated, which may depend on the 
context in which the browser-interface is being utilized, such as browser 
dependent interface options, operating system settings, or other environmental 
variables. 
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Event-Based Visual Stimuli Recording 

Fig. 3 provides a block-flow diagram of a method for recording events 
and subsequent changes in visual stimuli, embodied as a record-on-event 
algorithm 300 (the event algorithm 300), and will be discussed shortly. Figure 
3 can be better understood in the context of relational block-diagrams of 
systems that are enabled to record visual stimuli. Herein described are three 
such preferred embodiments of systems, illustrated as relational-block 
diagrams, that may record visual stimuli. 

First Illustrative Embodiment 

Accordingly, Fig. 3b illustrates a preferred embodiment of a relational 
block diagram in which a control application 372 is configured to work with a 
browser-interface 200 to record changes in the visual stimuli being displayed 
to a user 1 15 as the user 115 interacts with an online-content, a web page 374. 
The web page 374 is illustrated as a single web page, however, because the 
web page 374 is "framed", its content is treated in software as three separate, 
independent web pages (referred to as the web page's children; when the web 
page 374 has children, it is referred to as a parent web page). Accordingly, 
though each "frame page" is represented discretely as the three separated web 
pages 380, the online content effectively combines the three separate web 
pages 381, 382, and 384 (also referred individually to as "online content"), for 
display purposes as the online content, the web page 374. 

The control program 372 creates a custom browser object 390, which 
in turn, is used to launch a browser interface 200 and establish a "handle" or 
messaging/control conduit 391 to that interface. The resulting relationship 
allows the custom browser object 390 to mirror the events taking place within 
the browser interface 200 and then report these events to a receiving aspect 
396 of the control program 372. As the user requests information from a host 
computer 130 via a computer network 120, the host computer 130 responds by 
sending individual documents of online-content. As these documents are 
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received and loaded by the browser-interface 200, the custom browser object 
390 (in conjunction with the control program 372) creates any number of 
custom page objects 395, thereby creating a 1:1 ratio of web pages 381, 382, 
and 384 within the browser interface 200 to custom page objects 395 within 
the custom browser object 390. 

Each custom page object 395 is used to monitor events taking place 
within its corresponding page of web pages 381, 382, and 384 and then report 
these events to the receiving aspect 396 of the control application 372. The 
receiving aspect 396 of the control application 372 monitors and records 
events that may cause changes in the visual stimuli being displayed to the user 
as new documents of online content that are instantiated in web pages 381, 
382, and 384, and writes this data to a storage device 140, and/or an external 
process 397. 

One skilled in the art will understand that there are many methods for 
creating custom objects 390, 395, and binding custom objects 390, 395 to 
other programs such as web pages 381, 382, and 384 via "handles" or 
messaging/control conduits 391 to a specific memory address in which the 
target program resides. Each method may be dependent on both the context in 
which the browser-interface is being utilized, and browser-dependent interface 
options. In a preferred embodiment of an Internet WWW browser 
manufactured by Microsoft Corporation® hosted on a computer running the 
Microsoft Windows® operating system, the CreateObject method [set 
me.objbrowser = CreateObject ("InternetExplorer.Application")] is used to 
create a custom browser object 390 and launch an instance of the browser 
interface 200 such that it returns a "handle" or messaging/control conduit 391 
thereby allowing the custom browser object 390 to listen and control the 
newly instantiated browser interface 200. 

In this embodiment, the control application 372, in conjunction with 
the custom browser object 390, is used to create an empty collection of custom 
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page objects 395 containing variables which are in turn set to the "handle" or 
messaging/control conduit 391 for each new web page 381, 382, and 384 
loaded within the browser interface 200 being observed by the custom browser 
object 390. Once the browser-interface 200 instantiates a document in an 
appropriate web page 381, 382, and 384, the corresponding custom page 
object 395 is then used to report changes in its corresponding web page 381, 
382, and 384 to an aspect of the control application 372 that receives these 
messages 396. In this preferred embodiment, any DHTML event handle 
including but not limited to, Window.OnScroll (when a user scrolls the online- 
content within the browser window) and Window.OnResize (when a user 
resizes the browser window) can be monitored by binding the DHTML event 
handle to functions of the page object 395. Upon each DHTML event, any 
number of properties can be recorded from the browser window, including but 
not limited to, Window.Location (the network address of the online-content 
being displayed within the browser window), Document.Body.ClientWidth 
(the width of the browser window), Document.Body.ClientHeight (the height 
of the browser window), Document.Body. Scroll Width (the native width of the 
online-content being displayed within the browser window), and 
Document.Body. ScrollHeight (the native height of the online-content being 
displayed within the browser window). 

Second Illustrative Embodiment 

Fig. 3c illustrates an alternative embodiment of a relational block 
diagram in which a control application 372 is configured to work with a 
browser-interface 200 to record changes in the visual stimuli being displayed 
to a user 115 as the user 115 interacts with online-content in web pages 381, 
382, and 384. As the user requests information from a host computer 130 via 
a computer network 120, the host computer 130 responds by sending 
individual documents 380 of online-content. As these documents 380 are 
being received and loaded by the browser-interface 374, the control program 
initiates a process block 398 that appends a messenger applet 350 to each 
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document 380 thereby creating a new (modified) version of the document 352 
containing the messenger applet 354. As these new documents are instantiated 
in web pages 381, 382, and 384, the messenger applet 356, 357, and 358 are 
used to monitor events which may cause changes in the visual stimuli being 
displayed to the user and communicate related data to another aspect of the 
control application on 372 that receives these messages 396, and writes this 
data to a storage device 140, and/or an external process 397. 

One skilled in the art will understand that there are many methods for 
appending information to a document 380 as it is loaded by a browser- 
interface 374 depending on both the context in which the browser-interface is 
being utilized and browser dependent interface options. In a preferred 
embodiment of an Internet WWW browser manufactured by Microsoft 
Corporation® hosted on a computer running the Microsoft Windows® 
operating system, a JavaScript function 398 is used to call the DHTML 
method "CreateElement() M upon the DocumentComplete event as reported by 
the browser-interface. In this embodiment, the JavaScript function 398 is used 
to embed a messenger applet 350 in the form of an ActiveX control 354, 
which is appended to each document of online-content 352. 

Once the browser-interface 374 instantiates each document 380 in an 
appropriate web pages 381, 384, and 382, the embedded messenger applets 
356, 357, and 358 is then used to report these changes in its corresponding 
web pages 381, 384, and 382 to a receiving aspect 396 of the control 
application 372 that receives messages from these messenger applets 356, 357 
and 358. In this preferred embodiment, any DHTML event handle including 
but not limited to, Window.OnScroll (when a user scrolls the online-content 
within the browser window) and Window.OnResize (when a user resizes the 
browser window) can be monitored by binding the DHTML event handle to 
functions of the messenger applets 356, 357 and 358. Upon each DHTML 
event, any number of properties can be recorded from the browser window, 
including but not limited to, Window.Location (the network address of the 
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online-content being displayed within the browser window), 
Document.Body.ClientWidth (the width of the browser window), 
Document.Body.ClientHeight (the height of the browser window), 
Document.Body. Scroll Width (the native width of the online-content being 
displayed within the browser window), and Document.Body. ScrollHeight (the 
native height of the online-content being displayed within the browser 
window). 

Third Illustrative Embodiment 

Fig. 3d illustrates an alternative embodiment of a relational block 
diagram in which a control application 372 is configured to work with a 
browser-interface 200 to record changes in the visual stimuli being displayed 
to a user 1 15 as the user 115 interacts with online-content, via a web page 374. 
As the user requests information from a host computer 130 via a network 120, 
the host computer 130 responds by sending individual documents 380 of 
online-content. These documents 380 are then received and loaded by the 
browser-interface 374 into corresponding web pages 381, 382, and 384. In 
this embodiment, one aspect of the control application 372 interrogates the 
browser interface 396 by polling each instance of web pages 381, 382, and 
384. The browser responds to the interrogation process with corresponding 
data that may be relevant to the visual stimuli being displayed to the user 
which can then written to a storage device 140, or an external process 397. 

One skilled in the art will understand that there are many methods for 
interrogating a browser interface 396 by polling each instance of a web page 
381, 382, and 384 depending on both the context in which the browser- 
interface is being utilized and browser dependent interface options. In the 
embodiment of an Internet WWW browser manufactured by Microsoft 

Corporation® hosted on a computer running the Microsoft Windows® 
operating system, the interrogation process is first directed at the web page 
374 (also known as the parent window) to detect changes in the web page 374. 
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Using this method, any number of properties can be recorded from the 
browser window, including but not limited to, Window.Location (the network 
address of the online-content being displayed within the browser window), 
Document.Body.ClientWidth (the width of the browser window), 
Document. Body. ClientHeight (the height of the browser window), 
Document.Body. Scroll Width (the native width of the online-content being 
displayed within the browser window), and Document.Body.ScrollHeight (the 
native height of the online-content being displayed within the browser 
window). In this embodiment, the same process is used for all subsequent 
web pages (child windows) 381, 382, and 384. 

Illustrative Event Algorithm 

The process of gathering and storing parameters may be better 
understood by describing a preferred embodiment of the event algorithm 300 
of Fig. 3. The event algorithm 300 begins in a detect event act 310, in which 
the event algorithm 300 detects in a browser an event that may change the 
visual stimuli as observed by a user viewing a browser interface. Next, the 
event is assigned an identification in an assign ID act 320. Preferably, the ID 
is an alphanumeric string, but, in any event, is unique to the event detected. 

After an event is assigned an ID, the event algorithm 300 determines if 
the event is one that actually changes the visual stimuli at the browser in an 
affect visual stimuli query 330. If the affect visual stimuli query determines 
that the event is one that does not affect the visual stimuli, then the event 
algorithm 300 proceeds to an end act 340 and the event algorithm 300 
terminates. If, however, the event algorithm 300 detects that the event is one 
that does affect the visual stimuli, then the event algorithm 300 proceeds to a 
query parameters act 345. The query parameters act 345 provides for event 
algorithm 300 to detect and gather the various parameters discussed and 
otherwise known in the art from their respective sources. Then, in a store 
parameters act 347, the parameters that were detected and gathered in the 
query parameters act 345 are stored. 
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Fig. 4 illustrates the method used to determine the location and area of 
a primary browser window 450 as it appears within a larger display area 455 
as in the screen of a display device, as described by a display algorithm 400 of 
Fig. 4b. First, in a measure display area act 410, the two-dimensional 
measurement of the display area 455 is calculated by determining both the 
horizontal resolution 456, and the vertical resolution 457. One skilled in the 
art will understand that the specific process for determining this two- 
dimensional measurement is dependent on the device on which the browser is 
being operated. 

Next, in a measure browser display area act 420, the two-dimensional 
measurement of the display area occupied by the primary browser window 
450 is determined by measuring both its horizontal size 460 and the vertical 
size 462, along the two-dimensional coordinates for at least one comer 466 of 
the primary browser window 450 as it is immediately displayed in the display 
area 455. One skilled in the art will understand that the specific process for 
determining this two-dimensional measurement and the immediate position of 
at least one corner is dependent on the browser interface being used and the 
device on which it is being operated. 

FIG. 5 illustrates the method for determining the area of online-content 
550, 560, and 570 that is displayed within a browser window 580 and 585 as it 
may change over time, as described by the content algorithm 500 of figure 5b. 
As illustrated, the example online-content 550 occupies an area of 260,000 
pixels. First, in a measure act 510, the browser window 580 is positioned at 
the top of the online-content 560 with a two-dimensional offset of (0,0). In 
this position, the browser window 580 is shown to display the first 120,000 
pixels of the online-content 560. In this immediate position, 140,000 pixels of 
online-content 560 are not displayed to a user. In a second measure act 520, 
the online-content 570 has been moved vertically within the browser window 
585, giving a two-dimensional offset of (0,300). In this position, the browser 
window 585 is shown to display an area of 120,000 pixels of the online- 
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content 570 located between the two-dimensional coordinates of (0,300), 
(400,300), (400,600), and (0,600). In this position, 140,000 pixels of online- 
content 570 are not displayed to a user appearing in two disparate areas with 
the first (a first hidden area 595) located between the two-dimensional 
coordinates of (0,0), (400,0), (0,299), and (400,299) and the second (a second 
hidden area 596) located between the two-dimensional coordinates of (0,601), 
(400,601), (0,650) and (400,650). 

FIG. 6 illustrates a method, described in Fig. 6b as an offset algorithm 
600, used to determine the size and two-dimensional location of multiple child 
windows 611, 612, and 614 as they might appear within a parent browser 
window along with the two-dimensional offset of online-content 660, 661, and 
662 within each child window 611, 612, and 614. First, the offset algorithm 
600 begins with a calculate child boundaries act 610 in which the two- 
dimensional boundaries for each child window are calculated 645, 651, 646, 
649, 648, 652, 655, and 658 giving the area and aspect ratio of each child 
window 611, 612, and 614. One skilled in the art will understand that the 
specific process for determining these two-dimensional boundaries is 
dependent on the browser interface being used and the device on which it is 
being operated. 

Next, in a calculate offset act 620, the immediate two-dimensional 
offset of the online-content 660, 661, and 662 for each child window 611,612, 
and 614 is calculated. The two-dimensional offset 654 and 650 of the online- 
content 660, 661, and 662 is internally represented by a single two- 
dimensional measurement for each child window 611,612, and 614. 

Fig. 7 illustrates a hierarchical structure implemented by a method for 
organizing and storing measurements of parameters and other data, illustrated 
in Fig. 7b as an organization algorithm 700. The hierarchical structure 
originates from the control application 372, and organizes parameters and data 
that impact the immediate visual stimuli being displayed to the user. 
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In a preferred embodiment, the control algorithm 700 begins in a create 
event object act 710 in which the control application 372 creates objects 
depending on the type of event observed. Any event-specific parameters are 
then recorded in a record parameters act 720. For example, in the case of a 
change in the two-dimensional location of the pointing device, a pointing 
device event 766 is created containing the current time and the two- 
dimensional position of the pointing device. In the case of a change in the 
visual stimuli within one or more windows of the browser interface, a visual 
event 767 is created containing the current time, an assigned event type, and 
the unique id assigned to the event by the control program. A visual event 767 
may require that additional information be recorded. 

Next, in a create screen image object act 730, in the case of the 
browser window, a browser window object 768 is created containing the two- 
dimensional location of the browser window, the size of the browser window 
expressed as its two-dimensional boundaries, the two-dimensional offset of the 
online-content immediately displayed in the browser window, the unique 
identifier for the browser window, and the unique identifier of the browser 
window's parent window (in the event the browser window has no parent, this 
property is set to a null value). These parameters are recorded in a record 
intermediate parameters act 740. 

In the case of the online-content, a create objects act 750 creates an 
online content object 769 containing the unique id of the browser window in 
which the content is being displayed, the network address, textual data, and 
binary objects that comprise the online-content being immediately displayed 
in the browser window, the native size of the online-content expressed as its 
two-dimensional boundaries are recorded along with a graphical screen 
snapshots of the online-content both in its native format and visual format as 
bound by the browser window. These objects are recorded in a record new 
object parameters act 760. In addition, an inventory of the objects which 
comprise the online content along with their two-dimensional location is 
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recorded. Other objects, such as child objects, and online-content objects, can 
be likewise created and recorded. 

Though the invention has been described with respect to a specific 
preferred embodiment, many variations and modifications will become 
apparent to those skilled in the art upon reading the present application. It is 
therefore the intention that the appended claims be interpreted as broadly as 
possible in view of the prior art to include all such variations and 
modifications. 
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